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This paper describes our capstone team’s experience toward building a IT system for business brainstorming at work. The 
Canvas project aims to facilitate the Business Model Canvas exercise between employees at NEC Corporation. Traditional 
brainstorming meetings require employees to be in the same location, are hard to organize and are hard to archive. Our team, 
Rokoo, developed a web application that resolves these challenges by allowing global employees to brainstorm together on the 
same platform. 
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INTRODUCTION 
Business Model Canvas is a strategic management template for developing business model. It provides a structured 
brainstorming process to identify new business venture and product development opportunities. Many organizations use this 
method to brainstorm. NEC Laboratories Singapore (NLS) proposed a tool to store and access the business model using a 
virtual canvas “The Canvas Project”.  
With the advancement in networking and dependencies on global workforce, it is increasingly important for organizations to 
rethink about how they work and conduct their meetings. While paper and pencils are great prototyping methods, extending 
and storing the results are better solved using Information Technology. The IT tool for business model canvasing addresses 
these needs. 
Besides learning how to build an application which meets client’s requirements, this capstone course allows team Rokoo to 
learn an iterative approach to software development which includes agile project management and quality assurance. 
CAPSTONE COURSE 
Over the span of seven months, team Rokoo designed and built a real-time web application to meet NLS’s needs. Leveraging 
on modern web application technologies, we chose to build the platform using JavaScript on NoSQL database. We adopted an 
agile software development method, Scrum, for efficient modification and quick user test for feedback. The application is 
checked against rigorous software testing that includes continuous integration, load testing and user testing sessions.   
With this system, we aim to provide employees of NEC Corporation with a tool that they can use to brainstorm and generate 
ideas anytime and anywhere.   
Project Motivation 
Brainstorming is a difficult activity to facilitate and execute. To get the best ideas from the team, the brainstorming process 
should be carefully executed and the environment must be conducive. Research shows  that brainstorming is an ongoing and 
iterative process. Good ideas can come anytime, not just during formal brainstorming sessions. Furthermore, as teams become 
more diverse geographically, meetings are harder to organize and schedule.  
From an operations perspective, there is also a need to manage the brainstorming result better. Previously, NLS either store the 
completed business model canvas as paper or they take photos of it. Either way, it is difficult to archive and search for 
information that they need. When information is not easily retrievable, ideas that teams came up with might get forgotten and 
this affects the productivity and innovativeness of teams.  
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Figure 1: Sample Business Canvas Model 
 
PROJECT CHALLENGES 
Challenge 1: Usability 
Replacing a paper and pen method with an IT tool requires a simple user interface that is easy to use but still provide enough 
flexibility for the user. Our iterative approach with many sessions of user testing helped us understand how NLS employees 
will use the system. Over 11 iterations, we observed and collected feedback to learn about user behaviors. We changed our 
user interface based on the feedback received after the user tests.  
 
 
Figure 2: Change in UI based on user testing 
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Even though user testing is highly effective, we encountered several difficulties: 
• Different users gave different feedback about the product, and sometimes their feedback conflicts with one another. 
Furthermore, sometimes the same user can have different feedback over time. To manage the discrepancies in 
feedback, we kept records of user comments to trace back changes in user feedback and reconfirm changes.  
• Typical of most projects, we had problem getting real users to conduct a test on our prototype. To manage this 
challenge, we learnt to schedule and plan our user testing in advance to mitigate risk.   
Challenge 2: Real-Time Multi-users 
When many users are editing the canvas, it is important to avoid overriding updates. To support concurrent editing, we 
implemented the following features:  
• Real-time locking mechanism: User updates must be locked when working on the canvas. We decided to lock at the 
node unit in a canvas. While this prevents multiple users from working on the same node, it is a simple enough solution 
for a student project. However, we encounter other issues when testing multiple users using the same canvas. A tester 
feedback that she does not know if a unit is locked. To make the product more usable, we increased status visibility 
by showing the person who is editing the note. We also implemented a locking time-out mechanism to prevent 
situations where a node is locked unintentionally for a long period of time.  
 
Figure 3: Locking indicator – User’s name is displayed on the note which they are editing 
• Version control: A complete versioning system would have taken longer than seven months. So, we came up with a 
basic version that allows users to just create one path without merging features. This is achieved by storing multiple 
images of the canvas with a tracking number assigned. Users can easily keep track of the number of revisions and 
allow users to revert when needed. Even with this reduced scope, we faced another challenge. When users delete a 
version, the deleted action must be synchronized across multiple users in real time. This is achieved by periodically 
updating all users with the latest version before a change is committed. Hence, if an owner reverts a canvas, the other 
users will be updated when the system refresh automatically. This solution helps us ensure consistency in concurrency 
editing. 
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Challenge 3: Remote-users 
In order for remote users to share their brainstorming session, the system needs to allow users to communicate easily with one 
another. We implemented a chat feature within the tool to manage communications between different users without relying on 
other messaging applications. We used sockets and implemented a mechanism to keep track of unread messages for each user.   
Since this is intended for multi-user environment in a team setting, we implemented sharing feature in our application. Users 
are able to share canvases, and even folders, with other collaborators to get work going. However, managing the access right 
of each file is a tedious and challenging work as we have to manage name conflicts and deletion. To achieve this, we 
implemented an inheritance structure where access rights are inherited from the parent folder.  
To make the system more flexible for users, we provided sample canvases and allowed users to search across multiple canvases. 
Sample canvases makes it easier for users to build from existing canvases. Search helps this further when users needs to refer 
to a past node that they used. We included search function where one can locate specific keywords. To prevent access rights 
violations, our search are restricted to only documents that a user has access to.  
KEY CONTRIBUTIONS 
By the end of the project, we have not only developed a web application that meets NEC’s requirements, but we have also 
identified features that the users will need but is not stated in the initial set of requirements. We made our product more relevant 
by observing how NEC employees use the business model canvasing tool and interviewed team members to gather their 
feedback. From these, we managed to identify pain points in the process which allows us to decide on the product features.  
At the start, our client wanted a web application that can “facilitate project members’ input and communication”. This 
requirement is vague, and we have to explore what NEC needs through a series of usability observations and studies. At the 
end of the project, we developed a real-time web application where users can see the changes in real-time. This is valuable for 
a team as collaboration is seen ‘live’, and they can even chat with each other through the in-app messaging functionality. This 
is a differentiating factor from some of the commercial brainstorming tools out there in the market.  
Also, we thought about how the application will be used in a work environment. Since the requirement was just to have a 
“sharing feature” for employees, the requirement can be met just by giving all the documents a unique uniform resource locator 
(URL) which can be shared via email. However, we felt that a simple URL solution will not be a sustainable practice in a work 
environment as the URLs will be forgotten or misplaced. To make work simple for NEC, we introduced the file sharing feature 
that is similar to Google Drive and implemented it into our solution. Though this requires more work due to the various corner 
cases in sharing, but it allows NEC staffs to be more productive and will hence make the product more valuable as a workplace 
collaborative brainstorming tool.  
CONCLUSION 
After the completion of the development, the application has been handed over to NEC Corporation and is currently being 
reviewed in their headquarters at Japan. Many of the challenges we faced helps us understand the importance of user centered 
development where requirements changes based on real user testing. 
Future Work 
Although we have developed a product that NEC could use during brainstorming sessions , there are still areas of improvements 
that can be made to add value to the product.  
• Predictive Analytics: Currently, the system collects data and allows users to search for information if needed. Since 
users might make many brainstorming canvases for the same project to explore ideas, one possible innovation will 
be a smart population feature which can populate other fields based on relevant keywords. For example, if CMU is 
identified as the key partner for a academic venture with Singapore, fields such as key activities and cost may be 
populated based on historic records to show how different business models may be related to one another.  
• Dynamic Business Modeling Creation: Currently, users are able to choose from three of our templates to use for their 
brainstorming session. In the future, it will be good if the admin can upload new templates and expand on the selection 
of tools that teams can use to facilitate their brainstorming process.  
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